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that he says anything peculiarly novel, but he treats the 
subject so plainly and in so much detail, that prac¬ 
tical use can be made of his directions on a hitherto 
too much neglected point in rural economy. 

In Chap. IV. examples are given of successful farming, 
both in large and small holdings, which all interested 
would do well to peruse. With industry and skill based 
on scientific knowledge, the productive power of the soil 
is astonishing. We see this more especially in the and , 
and sandy ground in Belgium, where two or three acres, 
produce is sufficient for the support of a family. Steam j 
ploughing, no doubt, is an equivalent for spade husbandry 
in stirring and pulverising the soil, but the personal exer- ' 
tions and superintendence of the cottager in thorough 
tilling, in careful seeding, successive cropping, manuring, 
weeding, and harvesting, cannot be excelled or equalled in 
substantial production. There is, moreover, in Scotland • 
at ail events, a degree of comfort and healthy sturdy 
appearance among that class, now perhaps too limited m 
number, which bears a sinking contrast to the beer- t 
drinking artisan and his wan shrivelled children in towns. 

The author concludes with a chapter on cottage¬ 
gardening, which may be profitably studied by those ] 
of more pretension than the mere cottager. In Eng- j 
land the taste for decoration and utility in small garden- j 
ing is much more manifest than in Scotland, where i 
little else than Scotch kail and weeds are, as a rule, to be ; 
seen. Mr. Baldwin has, on the whole, done ample jus¬ 
tice to the various subjects lie has treated, while the scope ' 
of his work is sufficiently comprehensive for the guidance ; 
of those who need instruction ; and most farmers do, be 
their rural occupation of small or large compass. 

We hope that the spread of works of this class will pave 
the way for the general circulation among farmers of j 
works of a much more technical and scientinc kind, 1 
and that ere very long, through the exertions of the Agri¬ 
cultural Societies, "both of England and ocotland. Agri¬ 
cultural Schools will be established in convenient centres 
both in England, Scotland, and Ireland, by means of 
which the British farmer will be at least on as good a j 
footing as the farmer on the Continent of Europe and in 
America. 


OUR BOOK SHELF 

Elementary Dynamics, with numerous Examples, By 
W. G. Willson, M.A. (Calcutta : Thacker, Spink, 
and Co.) 

Principles of Mechanics, By T. M. Goodeve, M.A, 
(Longmans’ Text-books of Science.) 

The first work on our list does not aim at a novel expo¬ 
sition of principles, though it differs from the ordinary 
text-books in use amongst junior students. Notes ori¬ 
ginally put together by the author for the use of pass 
students of the Calcutta University have, after some con¬ 
siderable trial of their merits, been put together in the 
present form so as to embrace all the parts of the sub¬ 
jects which are generally treated of in text-books. 

Mr. Willson is an ardent admirer of the works by Pro¬ 
fessors Thomson and Tait (“ the magnificent treatise on 
Natural Philosophy,” “ the reader who wishes for further 
information on this subject (and on all such subjects) is 
recommended to consult,” &c.), and his principal aim has 
been we expect, to render the views of these distinguished 
writers more accessible to junior students. Knowing how 
liable authors- are to go to pieces on the kinematic rocks, 


we have gone as carefully as we could through the text, 
and it appears to us that the author not only understands 
his subject, but has manifested ability in presenting his 
material in a clear form to his readers. Dynamics he 
subdivides into statics and kinetics. In both these 
branches he adopts for unit of force the kinetic unit for 
which the pound avordupois is the unit of mass. We 
may remark in passing, that this is the only elementary 
book we know which goes fully and carefully into the 
subjects of the several units. Under the head of -statics, 
the writer treats of force at a point, of parallel forces, of 
moments, of centre of gravity, resisting forces, machines, 
and of work and energy ; under the head of kinematics, 
we have velocity, accelerated velocity, and kinematical 
principles and methods; under kinetics, we have dyna¬ 
mical laws and principles, the force of gravity (falling 
bodies, motion on an inclined plane, Attwood’s machine, 
&c.), collision of bodies, and energy. On p. 130, the term 
Roman steelyard is derived from Rumdn, an Arabic word 
for a pomegranate, “ and the shape of the counterpoise 
seems to have given rise to the name.” There are a great 
many examples, many very familiar to us, given at the 
end of the various chapters. The author apologises for 
imperfections in type and diagrams, but he need hardly 
have done so ; we have seen worse diagrams in text¬ 
books got out nearer home. Some typographical blun¬ 
ders we have detected, but the context will enable a 
reader to correct them. The work has no index, is of a 
handy size, and gives one a favourable irnpresssc-n of the 
sort of training provided for the Calcutta students. 

Mr. Goodeve's name is sufficient warrant for the accuracy 
and thoroughness of any work on mechanics that bears it 
on its title-page. His style is very lurid, and the accuracy 
and fulness of his knowledge of his subject enable him 
to give just sufficient explanation and yet not be too con¬ 
cise. He aims at a different class of students than that 
we have had to consider in the former part of our notice. 
These Text-books are designed for the ” self-instruction of 
working men,” and the two works by our present aulftor 
in this series seem to us just fitted for them. In the work 
before us we are taken over a wide field. In an Intro¬ 
duction of sixty pages we have a miniature treatise, the 
representation of force, the gravitation measure of force, 
the laws of motion, and the meaning of the term energy, 
inter alia , are discussed. In the remaining twelve chap¬ 
ters most of the ground gone over in the first-noticed 
work is gone over rapidly here, and copious application 
of the principles is furnished by the description of a num¬ 
ber of machines, the bare enumeration of the names of 
which would furnish an ordinary <! Bookshelf ” notice; 
in addition we have an account of the equilibrium and 
pressure of fluids and of gases, of the hydraulic press and 
hydraulic cranes, a chapter on girder beams and bridges, 
the strength of tubes and the catenary, all treated without 
reference (except in one or two places) to the calculus. 
We have much pleasure in commending this recent 
addition to the series, with its clear type and numerous 
and excellent diagrams, to all who take an interest in me¬ 
chanical applications. There are many excellent exer¬ 
cises scattered throughout the work. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications .] 

The Degeneracy of Man 

In Nature, vol. x. p. 147, Mr. Edward B. Tylor writes 
“ It would be well worth while if Dr. Peschel, from personal 
or published sources available to him, would settle once for all 
the question whether the great Bavarian ethnologist (Martius) 
continued through life the degenerationist that we in England 
suppose him to have been.” 
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: Now I can assure Mr, Tylor, from having often conversed with 
Dr. Martius on Brazilian topics, that his degeneration theory be¬ 
longed to his earlier life, that afterwards he altered his opinions, 
and that the passage quoted by Mr. Tylor from Martius contained 
his latest conviction. Soon after the publication of his Ethno¬ 
graphy he died at Munich. Oscar Peschel 

^ Dr. Martius found the rude natives of Brazil treating the 
hunting-ground of each tribe as common to all the tribesmen, 
but allowing each family to hold as its own freehold the ground 
which it had built huts on, or brought under tillage. It is not 
surprising that this ethnologist, comparing such a rudimentary 
form of the ** village community ” with its more artificial ar¬ 
rangements in ancient Europe, should have considered the 
Brazilian tribes to have arrived at an intermediate stage of the 
development of land-laws, above that of the lowest savages, and 
on the way to that of more civilised nations, Mr. Edkins, how¬ 
ever, in his letter to Nature, vol. x. p. 163, thinks that Dr. Martius 
should not have explained the origin of the Brazilian land-law in 
this obvious way. The suggestion which he offers in its place is, 
that inasmuch as the Chinese had in old times a highly artificial 
system of partitioning their village-lauds among the heads of 
families, some of these Chinese are to be supposed to have 
emigrated to the Brazilian forests and introduced this system, 
which in course of ages decayed till nothing was left but the 
simple rule found by Dr. Martius. But is not the word “far¬ 
fetched ” applicable to this argument ? Sooner than allow the 
rude people of Brazil to have been human beings capable of 
adopting the simplest social regulation for their own evident 
benefit, Mr. Edkins sends half-way round the world for imagin¬ 
ary Chinese emigrants, to introduce, not the savage law itself, 
but a civilised law which, if broken down to its last remnant, 
might be reduced to the Brazilian level. And, one may go on 
10 ask. where is it likely that the Chinese themselves got their 
law of village-lands, if it was not developed out of lower stages 
of the law of property, belonging to lower stages of civilisation ? 
If Mr. Edkins would turn his great knowledge of Chinese 
matters to investigating the origin of Chinese institutions, I think 
he would contribute new evidence to the development-theory 
of culture. Mr. Edkins next brings forward the evidence of 
numerals in Polynesia as proof of degeneracy in. civilisation. 
The fiict that the word mano means 10,000 in the Tonga Islands, 
4,000 in ilie Sandwich Islands, and 1,000 in New Zealand, he 
accounts for on the supposition that the highest number was 
the original meaning, but that it was lowered with a fall in 
civilisation. But he will, I think, on further examination be 
satisfied that the real reason has nothing to do with degeneration, 
but with the curious Polynesian habit of counting by twos, fours, 
and. even tens. Thus rau and mano, which in New Zealand 
mean 100 and 1,000, come to mean in Hawaii so many fours, 
viz. 400 and 4,000; Mr. Edkins’ own example from Ponape 
shows the same done with tens (see Hale’s “Ethnography of 
Wilkes’Expedition ”). Mr. Edkins also remarks that “the 
Polynesians formerly had a decimal arithmetic ; now it has sunk 
in Australia to quaternary or quinary arithmetic.” But the 
Australians are not of the same race as the Polynesians, nor is 
there the least reason to suppose that they were ever at a 
Polynesian level of culture. As the evidence of numerals has 
been introduced, it may be mentioned that both Australians and 
Polynesians use numerals derived from counting on the fingers. 
Thus the Polynesian lima, i.e. “hand,”is the ordinary numeral 
for five, while the West Australian will say “the hand on either 
side and half the feet,” meaning by this long expression the 
number 15 (seemy “Primitive Culture,” chap. 7). I may add that 
I have been trying for years to get any degenerationist to answer 
the argument from numerals of this very common class, which 
can only have arisen by development from the lower stage of 
counting on the fingers, and which therefore prove savage tribes 
to be capable of independent intellectual development. 

The Quarterly Review argument from the recent discoveries of 
Dr. Schliemann in the ruins he considers to be of Troy, merely 
shows that low barbarians may build on the ruins of towns 
previously inhabited by more civilised nations. This often 
happens, and can hardly be held to prove that the higher civilisa¬ 
tion existed in the world before the lower. 

As to the observations (vol. x. p. 163) of Mr. Hyde Clarke on 
affinities which lie believes to exist between languages of Brazil 
and of the Old World, I cannot make any answer, not having 
seen any comparative vocabularies on which such an opinion 
could be founded. 

Edward B. Tylor 


Photographic Irradiation 

For the purpose of determining whether any sensible amount 
of the photographic irradiation surrounding the image of a bright 
object could be traced to an action taking place within the thick¬ 
ness of the collodion film, I some time ago tried an experiment in 
many respects similar to that detailed by Mr. Aitken in your last 
number (vol. x.p. 185). A piece of cardboard with four parallel nar- 
rowopenings, each some I2in. long,washung against the glass roof 
of a photographic studio so as to be projected against the back¬ 
ground of a bright sky. One of the slits or openings was covered 
with a piece of red glass, another was glazed with blue glass, the 
third was left entirely uncovered, and the fourth was covered by 
a piece of thin tracing paper. The slits in the cardboard screen 
were carefully focused, and over-exposed photographs were taken 
with a camera in which no stops were used. Upon the collodion 
film and immediately in contact with it was laid a piece of plati¬ 
num foil quite thick enough to be perfectly opaque. The camera 
was so placed that the images of the slits fell partly upon the 
platinum foil and partly upon the collodion film. I have now 
before me two of the plates, each taken with an exposure of five 
minutes. The first was coated in the ordinary manner with a 
single collodion film, but the other was coated three times suc¬ 
cessively with collodion, so that the film was rendered very 
thick; but the eating in or encroachment of the photo¬ 
graphic images of the slits under the platinum foil is 
hardly perceptible in either plate; indeed, I feel that I 
cannot say with certainty whether there is any encroachment of 
the image proper, though there are very marked brush-like 
extensions from the ends of the images, as well as a cloudy semi¬ 
circular field symmetrical with the end of each image, evidently 
arising from reflections from the back of the plate. At first 
sight the brush-like semi-opaque extensions might be taken for 
the ordinary photographic irradiation eating under the platinum 
foil; but on more closely examining the ends of the images, the 
hazy opacity is seen to extend farther in some directions than in 
othess, and to be brokf n up in some cases into five or six little 
streams or brushes. The decrease in the opacity of the brushes 
is also less uniform than the de.r.a^e in the opacity of the ordi¬ 
nary irradiation border. The brushes extend to a distance of 
about *02 in. unde; the edge of the platinum foil. 

I do not at present see my way to devise an experiment which 
would determine what is the cause of these little brushes, nor 
have I at present had an opportunity of repeating a similar ex¬ 
periment with the dry-plate process ; but the brushes have the 
appearance to me of having been produced by streams in the 
delicate film of liquid which must, extend under the platinum, 
s-reams which probably carry with them little masses of light- 
altered silver, that are soon deposited or strained out in the 
spongy tissue of the collodion. 

If the spreading action under the platinum foil were caused 
by light dispersed within the thickness of the collodion, one 
would expect such action to take place symmetrically around the 
place where the bright image is cut off instead of being broken 
up, as I have described, into bundles or brushes. On the other 
hand, slight differences in the texture of the collodion, or minute 
inequalities on the edge of the platinum foil, might cause the 
streams in the liquid film to move more easily at one point than 
at another. 

I should be glad to be informed what was the distance of the 
opaque bar from the collodion plate in Mr. Aitken’s experi¬ 
ments, and whether there is not any photographic trace of de¬ 
fraction bands, owing to the bar not having been in focus ; 
possibly the presence of these may account for the apparent 
difference in our results. It will be seen that the experiment 
which I have described points to the same conclusion as that 
formerly announced by Lord Lindsay and myself, viz. that the 
inner photographic diffraction edge is chiefly due to the imper¬ 
fection. of the instrument producing the image, chief among 
which is to be counted the aberration of oblique pencils. 

A. Cowper Ran yard 

Mr. Aitken's observations on photographic irradiation in 
NaTbTRE, vol. x. p. 185, are confirmed by many experiments I 
have made. I spent a long time in efforts to get rid of irradiation 
in bromide of silver films, one of the results of which I stated in a 
former note to Nature (vol. x. p.63). There is the most striking 
difference in the behaviour of films containing iodide of silver 
only to those containing the bromide alone, the latter, especially 
when dry, giving much greater irradiation ; and the difference is 
again complicated by the addition of certain substances (notably 
albumen) to the film in the course of preparation. As my experi- 
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